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Beginning year 3 of a 5 year project 

First 2 years we have been exploring state es(ma(on 
approaches  in the presence of eddies and ice 

         Today – review where we are 
Tomorrow  – discuss future strategy 

We have been exploring two interrelated strategies 
to minimize misfit between model and data 

1.  Greens func(ons applied to global problem ‐ JPL 
2.  Adjoint methods in embedded models ‐ MIT 

Science applica(ons 

Global, regional  Arc(c, 
Weddell 
Southern Ocean 

Wider impacts 

1.  Ecosystem modeling 
2.  Collabora(on with WHOI in support of 

field experiments and Arc(c research 
3.  A + O coupling 

Ocean model development 
Coupling 

O           A 
O           I 
O           Biogeo 



Tuesday  

Morning 

Review of Greens Func(on global 
calcula(ons and associated science 

AWernoon 

Model development 

4.30 Vizwall in the Stata Center: 

Evening 
Jean‐Michel leading foray to local sites 
and dinner venues. 

Wednesday 

Morning 

Plans for next phase of ECCO2 

(I) CS510 adjoint eddying solu(on 

(II)  Pushing resolu(on and embedding 
                                                       models 

(III ) Coupling of models 

Finish by 1.00pm 



Engaging physical oceanographers in ECCO 

Give three examples: 

CLIMODE 

KESS 

DIMES 

Using state es(mates produced by Gael Forget at MIT. 

Gael deployed ECCO adjoint technology to fit a coarse 
resolu(on ocean model to Argo data and al(metry etc etc, to 
produce an ‘atlas’ that’s been given the name OCCA. 

OCCA was then used by Maf Mazloff and Patrick Heimbach 
to ini(alize  an eddying model of the southern ocean and 
constrain that model with Argo.  

mixing in the southern ocean 

Subtropical mode water 

Propose a way forward for the next phase of ECCO2 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Pacific mode water 

MLD standard 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mode layer 
thickness 

Argo  Occa 

thickness standard 
devia(on 

surface 
topography KESS 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Kess mooring 

thickness of 
mode water 
layer 

Argo 

Mooring 

OCCA 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19 



Surface current speed  Surface tracer distribu(on  

Effec(ve diffusivi(es es(mated from an eddy 
resolving model constrained by observa(ons 

Ryan Abernathey 
Maf Mazloff 
Patrick Heimbach 

MITgcm + ECCO 

carry out calcula(on 
in 3‐dimensions 

x
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Ryan 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In next phase of ECCO2 propose that we do this globally: 

1.  Take JPL CS510 configura(on, tuned using Greens 
Func(ons 

2.  Ini(alize with OCCA 
3.  Minimize cost func(on, heavily weigh(ng Argo data 

and al(metry, using adjoint machinery 
4.  Proceed year by year, laying down an es(mate that 

is close to data: 2004 to present 
5.  Tune model mixing schemes to reduce systemic driW 
6.  Return to the decadal problem later 


